Introduction
The method to predicts the propulsive performance of an actual ship from the tank test data obtained on her model, i. e. the so-called model-ship correlation method has been the most important subject for the tank people concerned in the practical application.
Thus a lot of papers dealing with this subject statistically have been published and we are now in the situation to be able to predict an actual ship, performnce within a practical tolerance, say 1/4 knot for constant power, from the model test. To improve further the present state of accuracy of prediction, however, it is much more important to study the propulsion factors themselves than to accumlate statistically the correlation data.
This is the author's opinion and the purpose of the present investigation is to contribute to this direction of study.
In this study various tests were carried out on three geosim tanker models, 4. 
Resistance tests
The particulars of resistance tests performed are shown in 
Propeller open-tests
The Propeller open-tests were performed as shown in Table 3 on the three geosim propeller models which had been made in scale in accordance with the 4. 2, 7 and 10 m ship models respectively in order to carry out the self-propulsion tests. 
Self-propulsion tests
The self-propulsion tests were carried out repeatedly on each model as shown in Table 4 . The selfpropulsion factors, wm, t and er were analyzed for each measuring run by the usual method of thrustidentity by use of the propeller characteristics tested in the nearest occasion to the self-propulsion test (see Table 3 ). Thus analyzed self-propulsion factors are plotted for each model as shown in Fig. 12 , in which the test results obtained within a week or so are marked by the same symbol, but those obtained at interval of six weeks or more are distinguished by a different symbol. Table 5 with those for kt, ki, and kn, (non-dimensional thrust, torpue and revolutions in self-propulsion tests respectively). From this table the standard deviation of the self-propulsion factors and others may be taken as follows : The standard deviations for the smallest model (M. 1270) are generally bigger than those for the larger models as=expected. But it is also to be noted that the standard deviations for the largest model (M. 1483) are not improved so much as expected from the size. The cause of this fact seems to be not only due to the insufficient accuracy of measurement, but also due to the complex nature of the velocity field surrounding a stern part of full shipform. Therefore, the effort to improve such situation is considered necessary for the improvement of model-ship correlation.
Scale effect on the self-propulsion factors
Although the scatter of plotting of self-propulsion factors is not small, the mean lines can be drawn with consideraale confidence and they are compared altogether in Figs. 13 and 14. From these figures following facts can be seen ( 1 ) As for er, no appreciable scale effect can be noted except the case of ballast condition of M. ( 1 ) It may be considered that there is practically no scale effect on er.
( 2 ) There is a definite scale effect on wm and upon this point some discussions will be made later.
( 3 ) The value of t decreases with increasing scale. However, it seems to be approximately constant for the models bigger than 7 m.
The last conclusion is to be noted, since some of the theoretical studies suggest the increase of t with increasing scale(4).
To discuss the scale effect on wm, wms of each model at F=0. 15 and 0. 20 are plot-.
ted on the basis of cv in Fig. 17 . In this figure a theoretical relation between w and cv is also plotted, which has been deduced according to ref (2) . , using Wm of M. 1382 and the analyzed_ value of cv for the actual ship (see section 7). The scale effect on w seems to be somewhat bigger thank that estimated by the theoretical calculation.
Effect of propeller loading on self-propulsion factors
It is reported that the self-propulsion factors show a little variation when the propeller loading is considerably changed (6) . To check this, the self-propulsion tests were run at the model point as well.
as the ship point of self-propulsion as shown in Table. 4. From the analysis made on these two kind& of tests, the following conclusions may be derived
( 1 ) As for er, the effect of propeller loading can be neglected except the case of M. 1270 (4. 2 mmodel) , on which the scatter of measured points is so large that the definite conclusion can not be derived.
( 2 ) In the case of wm, a slight effect of loading on wm can be seen, i. e. the values of tam decreases a little with the increase of loading. ( 3 ) Although it is difficult to find out the effect of loading in the case of t because of considerable scatter of measured points, the effect of loading seems to be of the same order or less than of wm. will be noted in the wake pattern. Therefore, the wake distribution was analyzed by Fourier series and the scale effect on each component was investigated.
The fundamental term (corresponding to the volumetric mean) shows the similar trend to cf on the basis of Reynolds number, while the higher terms show much complicated trend in contrast to the simple conclusion described in ref. (5) . The problem of scale effect on the distribution of wake is very important not only to an improvement of model-ship correlation, but also to avoid propeller induced vibration and to prevent the local cavitation on propeller blades. propeller characteristics for full scale, the analyzed correlation factors by the second method seem to be more rigorous.
( 8 ) Finally the author comes to the opinion that the scale effect on propeller characteristics and on wake distribution are the most important items to be pursued in order to improve the present state of model-ship correlation problem,
